CHAPTER   X.

VECTOR EQUATIONS  OF THE FIRST DEGREE.

WITH the object of giving the student an idea of one of the
physical applications of Quaternions, we will treat tlie solution of
linear and vector equations from an elementary kinematical point
of view. For this purpose we choose the problem of the de-
formation of a solid or fluid body, when all its parts are similarly
and equally deformed.
DEF. Homogeneous Strain is such that portions of a body,
originally equal, similar, and similarly placed, remain after the
strain equal, similar, and similarly placed.
Thus straight lines remain straight lines, parallel lines remain
parallel, equal parallel lines remain equal, planes remain planes,
parallel planes remain parallel, and equal areas on parallel planes
remain equal. Also the volumes of all portions,.of the body are
increased or diminished in the same proportion, as is easily seen by
supposing the body originally divided into small equal cubes by
series of planes perpendicular to each other. After the strain,
these cubes are all changed into similar, similarly placed, and
equal parallelepipeds.
It is thus obvious that a homogeneous strain is entirely deter-
mined if we know into what vectors three given (non-coplanar)
vectors are changed by it. Thus if a, ft, y become a', ft', y